We recently reported that human B-1 cells express the phenotype CD20
genes analyzed or selection criteria for analysis ( Figure 1A-B) . When correlation coefficient is used to measure closeness, B-1 cells are again closer to memory B cells than to plasmablasts, regardless of number of genes analyzed, for all other gene selection methods except the 1-sided fold-change selection . Our analysis reproduces the conclusion of Covens et al, but only for their specific choices, including the choice of using 100 genes. When the number of genes analyzed is increased beyond 200-1000 even with the 1-sided fold-change gene selection, B-1 cells are closer to memory B cells than to plasmablasts. This conclusion is alternatively confirmed by evaluating the number of genes that differ by 2-fold or more (and 0.5 or less) and P value , .05 in 2-way comparisons involving all genes examined (Table 1) . Here, many more genes differ between B-1 cells and plasmablasts as compared with B-1 cells and memory B cells.
The fundamental difference between using correlation and using distance as a measure of closeness is illustrated in Figure 1E -F, which is the 100-gene set used in Figure 4B of Covens et al to show B-1 cells being closest to plasmablast cells. Indeed, the Pearson correlation coefficient between B-1 cells and plasmablasts (0.951) is slightly larger than that between B-1 cells and memory B cells (0.892). However, the scattering of the samples is much closer to the diagonal line between B-1 and memory B cells, indicating a closer distance. If the gap between the scattering of points and the diagonal line for B-1 cells vs plasmablasts is not due to a batch effect, 4 there is no reason to believe that the B-1 cell expression profile of these 100 genes is not closer to that of memory B cells. The 2 correlation coefficients in Figure 1E -F are not significantly different, and minor changes in detail (eg, use of 2-sided fold-change, P value, or combinations of P value and fold-change as the selection criterion 5 ; inclusion of larger number of genes; removal of a few outlier genes) could switch the order of the two.
Thus, the similarity between B-1 cells and plasmablasts suggested by Covens et al relates to a highly restricted set of analytical parameters and is contradicted by analyzing closeness according to distance rather than correlation and/or by considering more genes and/or by gene selection criteria other than the 1-sided fold-change. Our analysis of their data indicates instead that human B-1 cells are closer to memory B cells than to plasmablasts, which fits well with the memory function recently reported for mouse B-1 cells. Table 1 ; W.L. generated the analysis shown in Figure 1 ; and W.L. and T.L.R. wrote the letter.
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Other concerns were raised by Li et al. 1 We agree that B1 cells can switch to (mostly) immunoglobulin A (IgA). However, in mice, the majority of B-1 is known to secrete IgM. 6 In our study, we found that IgA was the predominant isotype produced and even found similar frequencies of cells producing IgM and IgG. Rather, our data demonstrate a parallel between plasmablasts and the proposed B-1 cells.
Li et al 1 suggested that tetanus toxin-specific cells in our sorted "B1" population result from a small inadvertent contamination. However, our enzyme-linked immunospot data demonstrate that if production of anti-tetanus toxin antibodies by B1 cells was due to contaminating plasmablasts, the contamination of B1 cells by plasmablasts would have accounted for up to 50%. Moreover, such contamination would have aligned "B1" cells much closer to plasmablasts in the gene expression analysis, which is inconsistent with Li et al's interpretation of the gene expression analysis. 1 The absence of antibody production in memory B cells (both spontaneous and vaccination-induced) further underscores the purity of our sorted samples. 2, 7 Li et al 1 argued that differentiation of cells to plasmablasts and plasma cells does not discriminate between B-cell lineages, as we actually discussed previously. 2 However, this assertion contradicts the Rothstein group's previous publications in which the inability of human "B1" cells to differentiate to plasmablasts was twice claimed to distinguish B-1 cells from preplasmablasts. 8, 9 Last, Li et al 1 raised technical concerns about the absence of CD69 and CD70 expression in our stimulated B-cell cultures, pointing toward the lack of positive controls and that the 5-day timespan might have led to decreased expression. Although not mentioned in our publication, we performed parallel control experiments in which peripheral blood mononuclear cells were stimulated with R-848 and interleukin-2 and consistently observed expression of CD69 and CD70 in CD19 2 lymphocytes. Before choosing day 5, we performed kinetic studies and observed a gradual increase of CD20 
